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We claim: 



1 . A substantially purified nucleic acid molecule that encodes a maize or soybean 
phosphogluconate pathway enzyme or fragment thereo^erem said maize or soybean 
phosphogluconate pathway enzyme is selected from th/ group consisting of: 

(a) glucose-6-phosphate-l -dehydrogenase at fragment thereof; 

(b) 6-phosphogluconate dehydrogenase ot fragment thereof; 

(c) putative 6-phosphogluconate dehydrogenase or fragment thereof; 

(d) D-ribulose-5-phosphate-3-epimj^ase or fragment thereof; 

(e) ribose-5-phosphate isomerase or fragment thereof; 

(f) putative ribose-5-phosphatfe isomerase or fragment thereof; 

(g) transketolase or fragmerft thereof; 

(h) putative transketolase^or fragment thereof; 

(i) transaldolase or fragment thereof; 

(j) putative transaldolase or fragment thereof; 
(k) phosphoglucoisomerase or fragment thereof; 

2. The substantial^ purified nucleic acid molecule according to claim 1 , wherein said 
nucleic acid molecul/ comprises a nucleic acid sequence selected from the group consisting of 
SEQ ID NO: 1 throUgh SEQ ID NO: 699. 



3 . A substantially purified m^ti 
fragment thereof, wherein said maizi 
from the group consisting of: 

(a) glucose-6-phosphate- N 




ybean phosphogluconate pathway enzyme or 
bybean phosphogluconate pathway enzyme is selected 

enase or fragment thereof; 
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(b) 6-phosphdgluconate dehydrogenase or fragment thereof; 

(c) putative 6-rV>sphogluconate dehydrogenase or fragment thereof; 

(d) D-ribulose-5iphosphate-3-epimerase or fragment thereof; 

(e) ribose-5-phosphate isomerase or fragment thereof; 

(f) putative ribose-iphosphate isomerase or fragment thereof; 

(g) transketolase or fragment thereof; 

(h) putative transketolkse or fragment thereof; 

(i) transaldolase or fragment thereof; 

0) putative transaldolaseWfjagment thereof; 
(k) phosphoglucoisor/ieraje o/fragmer^ thereof; 



4. 



A substantially purified male orso^bean phosphogluconate pathway enzyme or 
fragment thereof according to claip^hereinjsaid maize or soybean phosphogluconate 
pathway enzyme or fragment the/eof iWjrffed by a nucleic acid molecule comprising a nucleic 
acid sequence selected from theygroup^nsisting of SEQ ID NO: 1 through SEQ ID NO: 699. 

5. A substantially purified antibody o\ fragment thereof which is capable of specifically 
binding to a specific maize or soybean phosphogluconate pathway enzyme or fragment thereof 
according to claim 4. 

6. A transformed plant having a nucleic acid Wlecule which comprises: 
(A) an exogenous promoter region which functions in a plant cell to cause the production 

of a mRNA molecule; 
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(B) a structural nucleic acid molecule comprising a nucleic acid sequence selected from 
the group consisting of 

(a) a nuclek acid sequence which encodes for a glucose-6-phosphate-l- 
dehydrogenase enzjrme or fragment thereof; 

(b) a nucleic kid sequence which encodes for a 6-phosphogluconate 
dehydrogenase enzymit or fragment thereof; 

(c) a nucleic acid sequence which encodes for a putative 6-phosphogluconate 
dehydrogenase enzyme o\ fragment thereof; 

(d) a nucleic acid sequence which encodes for a D-ribulose-5-phosphate-3- 
epimerase enzyme or fragmftnt^er«pf; 

(e) a nucleic acid sequence whjch encodes for a ribose-5-phosphate isomerase 
enzyme or fragment thereof^ 

(f) a nucleic acid seAuencV which^ncodes for an putative ribose-5 -phosphate 
isomerase enzyme or fragment theteo'f; 

(g) a nucleic acid sequence w^iich encodes for a transketolase enzyme or 
fragment thereof; 

(h) a nucleic acid sequence whicV encodes for a putative transketolase enzyme 
or fragment thereof; 

(i) a nucleic acid sequence which encodes for a transaldolase enzyme or 
fragment thereof; 

(k) a nucleic acid sequence which encoded for a putative transaldolase enzyme 
or fragment thereof; 
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(1) a nucleic Acid sequence which encodes for a phosphoglucoisomerase 
enzyme or fragment thWeof; 

(m) a nucleic acid sequence which is complementary to any of the nucleic acid 
sequences of (a) thro\igh (1); and 
5 (C) a 3 ' non-translated sequence that functions in said plant cell to cause termination 

of transcription and addition of polyad^pnylated ribonucleotides to a 3' end of said mRNA 
molecule. 



7. The transformed plant according to claim 6, wherein said structural gene is 
complementary to any of the nucleic aelds^qu'encesof (a) through (1). 

8. A method for determining a level or ft attem in^plairt cell of a phosphogluconate 
pathway enzyme in a plant metabolic pathvM comprising: 

(A) incubating, under condition! permitting^ucleic acid hybridization, a marker 
nucleic acid molecule, said marker nucleic acid bolecule selected from the group of marker 
nucleic acid molecules which specifically hybridiVe to a nucleic acid molecule having the nucleic 
acid sequence of SEQ ID NO: 1 through SEQ ID NO: 699 or complements thereof, with a 
complementary nucleic acid molecule obtained fromWid plant cell or plant tissue, wherein 
nucleic acid hybridization between said marker nucleidacid molecule and said complementary 
nucleic acid molecule obtained from said plant cell or pl\nt tissue permits the detection of an 
mRNA for said phosphogluconate pathway enzyme; 

(B) permitting hybridization between said markeAnucleic acid molecule and said 
complementary nucleic acid molecule obtained from said plan\cell or plant tissue; and 
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(C) detecting the level or pattern of said complementary nucleic acid, wherein the 
detection of said complementary nucjfeiojacid/is predictive of the level or pattern of said 
phosphogluconate pathway enzyme in^ajd plapt metabolic pathway. 



9. The method of claim 8, whereWsaM level or pattern is detected by in situ hybridization. 



AC I 1 
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